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[57] ABSTRACT 

An image pickup apparatus for use in, for example, a 
camera, comprising: a solid-state image pickup device 
such as the CCD type or frame transfer type for con- 
verting an optical image to an electric signal; a readout 
unit for reading out the electric signal formed in the 
image pickup device at the speed corresponding to the 
scanning speed of the standard television system; and a 
readout controller for setting the readout speed in the 
vertical direction by the readout unit to be higher than 
the vertical scanning speed of the standard television 
system with respect to at least a partial interval in the 
vertical scanning interval. A quantity of image which is 
formed in the image pickup means is controlled by an 
iris or shutter or the like by use of the image signal 
which was read out by the readout controller at a high 
speed. With this apparatus, object data regarding photo 
metering or distance metering or the like can be ob- 
tained at a high speed, so that the discriminating opera- 
tion for the photo metering or distance metering or the 
like and the control operation can be performed at a 
high speed. 

35 Claims, 12 Drawing Figures 
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In this way, in the image pickup apparatus to pick up 

IMAGE PICKUP APPARATUS one picture image, the AE and AF (Auto Focus) con- 
trols with excellent leading characteristics and high 

This application is a continuation of application Ser. accuracy are needed. On the contrary, for example, 

No. 841,049, filed Mar. 17, 1986, now abandoned, 5 another method is also considered whereby an AE con- 

which is a continuation of Ser. No. 635,233, filed July trol signal is quickly obtained by increasing the driving 

27, 1984, now abandoned. frequency of the clock generator to drive the image 

~ . «i^n«,r.m „™ «„t^ „, VWTrt4T pickup device by several times. 

BACKGROUND OF THE INVENTION ^ method has ^ drawback ^ since 

1. Held of the Invention 10 the horizontal transferring frequency of the image 
The present invention relates to an image pickup pickup device is remarkably high, the horizontal trans- 
apparatus which is suitable to obtain exposure informa- fer itself can be hardly performed and the electric 
tion and focus adjustment information. power consumption also increases in proportion to an 

2. Description of the Prior Art increase in frequency. 

Conventionally, in this kind of apparatus, image 15 cttmmarv op tup imvpntttom 
pickup means such as an image pickup tube, semicon- SUMMARY OF THE INVENTION 
ductor image pickup device and the like is scanned and It is an object of the present invention to provide an 
driven synchronously with the standard television sys- image pickup apparatus which can solve such draw- 
tern and by integrating an output of at least a part of backs in the conventional technology, 
such image pickup means, photometric information is 20 Another object of the invention is to provide an 
obtained or by detecting the state (for example, contrast image pickup apparatus which can obtain object infor- 
state) of a part of the above-mentioned periodic scan- mation in a short time with low electric power con- 
ning output, the information with respect to the focus sumption. 

adjustment state is obtained. Still another object of the invention is to provide an 

Such an apparatus has a drawback such that the 25 image pickup apparatus which can effect control with 

above-mentioned photometric or distance metering excellent leading characteristics. 

S^SSf^^SSS^ ittterVal BRIEF DESCRIPTION OF THE DRAWINGS 

Such a drawback is not a large problem in ordinary FIG. 1 is a diagram showing an example of an image 

video cameras and the like. 30 pickup device which is suitable for use in the present 

Namely, for example, when considering an iris as a invention; 

system which is controlled, an auto iris for servo-con- FIG. 2 is a block diagram showing an example of an 

trolling the iris in response to an output of the image arrangement of an image pickup apparatus of the pres- 

pickup means is known in the conventional video cam- ent invention; 

era. However, in the case where this auto iris is always 35 FIG. 3 is a diagram showing an arrangement of an 

closed-loop controlled, a servo error signal is small AE control signal generating part; 

excluding an object which has a particularly remarkable FIG. 4 is a diagram showing an example of the photo 

change in brightness, so that it takes only a short time to metering region; 

effect control Therefore, the drawback mentioned FIG. 5 is a diagram showing an example of an ar- 

above will not become a large problem. 40 rangetnent of a clock generator 37; 

However, in the case where only one picture image is FIG. 6 is a diagram to explain an example of sequence 
picked up by such an image pickup apparatus, this and timing in the first exposure control mode; 
drawback becomes a large problem. Namely, to pick up FIG. 7 is a diagram to explain an example of sequence 
only one picture image, the apparatus has to be consti- and timing in the second exposure control mode; 
tuted so as to turn the power supply immediately before 45 FIG. 8 is a diagram showing an example of the fur- 
use of the apparatus for the purpose of saving the power ther detailed timing of FIG. 7; 
source. FIG. 9A is a diagram showing a practical example of 

In this constitution, however, it takes the time period the photometric part; 

corresponding to a few fields until the servo becomes FIG. 9B is a diagram showing a first embodiment of 

stable at an object value since the above-mentioned 50 a photometric timing pulse; 

servo loop has not been functioning prior thereto. FIG. 9C is a diagram showing a second embodiment 

On the other hand, the amount of feedback cannot be of a photometric timing pulse; and 

set to a small value in consideration of the response FIG. 10 is a diagram snowing a third embodiment of 

speed of the system which is controlled, such as an auto a photometric timing, 
iris and the like, and of the stability of the servo. 55 

Also, when considering the point of accuracy of, e.g., 
AE (Auto Exposure), the dynamic rage of the image 

pickup apparatus, particularly, of the semiconductor The present invention will now be described herein- 

image pickup device is much more narrow than that of below with respect to an embodiment thereof, 

the conventional silver halide camera, so that a higher 60 FIG. 1 is a diagram showing a constitution of an 

degree of exposure accuracy is required. image pickup device such as a CCD or the like of the 

Further, in case of silver halide films, it is possible to frame transfer type to explain an embdiment of the 

fairly correct a slight exposure error at the processing present invention. An image pickup device 1 as image 

laboratory if there is such an error. However, in the pickup means comprises: an image pickup part 11 serv* 

case of the image pickup apparatus, it has to be avoided 65 ing as the photoelectric converting part; a memory part 

and the receiver side is adjusted whenever an exposure 12 to temporarily store the charges from the image 

error is caused. pickup part; a horizontal shift register part 13 which 

Thus, the failure of AE is not contrarily permitted. horizontally transfers the charges after vertically trans- 
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ferring the charges from the memory part for every one converter 108, and the photometric state is evaluated by 

horizontal scanning line (hereinbelow, referred as 1H), an arithmetic operation circuit 109 serving as discrimi- 

thereby reading out the charges; and an output amplifier nating means and arithmetic operating means at the next 

14 to amplify the charges from the horizontal register. stage. The result of this estimation is supplied to the 

FIG. 2 is a diagram showing an example of an ar- 5 iris/shutter control circuit 39, thereby executing the 

rangement of an image pickup apparatus of the present feedback to the iris/shutter mechanism, 

invention. In the diagram, a reference numeral 30 de- FIG. 5 is a diagram showing one example of the clock 

notes an image pickup lens as image forming means; 31 generator 37. A sync pulse generator 40 outputs a refer- 

is an iris; 32 a shutter; 1 indicates, for instance, the CCD ence sync pulse of about 14 MHz. This sync pulse is 

as the image pickup means; and 34 is a signal processor 10 frequency-divided into one-fourth by a ^-divider 41 to 

which processes an output of the CCD 1, thereby form- form a subcarrier SC of about 3.58 MHz. The above- 

ing, e.g., an NTSC signal as standard television signal mentioned sync pulse is also frequency-divided into 

and supplying a video signal to a recorder 35. A drive one-seventh by a 1/7-divider 42 to form a signal of 

circuit 36 serving as a readout means drives the CCD 1 about 2 MHz and this signal divided is supplied to an 

so that it is horizontally and vertically scanned synchro- 15 H-counter 43 and a V-counter 44. The H-counter 43 

nously with the standard television signal. A clock gen- frequency-divides the signal of about 2 MHz into one- 

erator 37 supplies this drive clock signal. A sequence fifth and further divides into 1/13 and thereafter it di- 

control unit 38 serving as readout control means con- vides into one-half. 

trols the start and stop of driving of the CCD; controls Each output divided is combined by a logic gate and 

the recording operation of the recorder 35; controls the 20 is decoded, thereby generating a pulse with regard to 

operation of an iris/shutter control circuit 39; and the horizontal synchronization. The V-counter 44 fre- 

switches the readout mode by the drive circuit 36. An quency-di vides the pulse which was divided into 1/65 

exposure control mode selecting switch MSW has a by the H-counter into 1/525 and this signal is decoded 

first mode in which it is connected to side a and a sec- by an ROM, thereby generating a pulse with respect to 

ond mode in which it is connected to side b. The iris/- 25 the vertical synchronization. 

shutter control circuit 39 serving as image quantity A decoder 45 mixes the pulse regarding the horizon- 

control means and exposure control means controls the tal synchronization and the pulse regarding the vertical 

driving of the iris 31 and shutter 32 in response to out- synchronization to form a television sync signal. A first 

~ puts of the sequence control unit 38. clock generator 46 outputs a pulse <f>'i/ relating to the 

r: . In addition, such an AE control signal generating 30 horizontal driving from an output pulse of the decoder 

.-part as shown in FIG. 3 is included in the signal proces- 45 and the clock pulses of 14 MHz and 2 MHz. 

"sor 34. This AE signal generating part is constituted so Also, a second clock generator 47 forms a vertical 

.""that it can limit the region which is used for photo drive pulse <f»Kfrom the output pulse of the decoder 45. 

metering. Also, a focus adjustment circuit 300 serving The storage timing, storage time, transfer timing, and 

as means for controlling the image formation state al- 35 readout timing of the solid-state image pickup device 

lows the lens 30 to be deformed in the direction of an are controlled in accordance with the sequence of the 

optical axis in response to an output of the signal proces- sequence control unit 38. The first and second clock 

-iore 34, thereby adjusting the focus. generators 46 and 47 are constituted so that their tim- 

.,. In FIG. 3, a numeral 103 denotes a gain control cir- ings can be controlled by the sequence control unit 38. 

.Ixuit; 104 is a D/A converter; 106 a mixer; 107 an inte- 40 In addition, a control signal for the recorder 35 and 

7 grator; and 108 an A/D converter. After the signal from control signals for the iris, shutter and the like are also 

the CCD 1 is reproduced as the DC signal by a clamp output from the sequence control unit 38. The sequence 

circuit 101, it is amplified by an amplifier 102 and is control unit performs various controls using 2-MHz 

supplied to the gain control circuit 103 at the next stage. signal as a clock signal. The operations and functions of 

Although the amplification degree of the gain control 45 this sequence control unit are also controlled by exter- 

circuit 103 is controlled by the D/A converter 104, it is nal controls, for example, a power switch or release, 

ordinarily set to a standard amplification degree. When shutter seconds, sensitivity switch, and the like upon 

an object has low Ulurninance and the iris is opened, the photographing. 

amplification degree is increased so that the output Next, FIG. 6 is a diagram to explain the first exposure 

signal level becomes a proper value. An output of the 50 control mode of the present invention. When the mode 

gain control circuit 103 is supplied to the recorder 35 selecting switch MSW is connected to the side a, a 

through a processor 105 for performing the video signal driving output pulse which will be mentioned later is 

processing and also to a photometric arithmetic opera- output from the drive circuit 36 at a timing such as, for 

tion system. example, as shown in FIG. 6. Fi to Fi i represent respec- 

The mixer 106 of the photometric arithmetic opera- 55 tive field intervals, 

tion system multiplies the signal obtained through the When the power supply (POWER) is turned on in the 

gain control circuit 103 by a pulse for the photometric interval ® > tn © charges of the dark current component 

part (hereinbelow, referred to as an window pulse) WP, in the CCD are cleared (CLR) in the interval (2) and 

thereby to obtain the video signal for photo metering the apparatus enters the photograph standby mode. The 

from the portion corresponding to a photometric part 60 charges for photo metering are stored in a scanning 

20 shown in FIG. 4. interval Si of the Fi field in the interval ®, and those 

A window pulse generator 110 generates a window charges are vertically transferred in a vertical blanking 

pulse to specify a range of the photometric part 20 interval VT of the next interval ® and are stored in the 

shown in FIG. 4. Thus, only a partial photometric sig- memory part. The charges are read out for every 1H in 

nal is output from the mixer 106. The signal of the pho- 65 the interval (5) in the next F2 field interval and are 

tometric part is integrated by the integrator 107 at the input to the mixer 106 through the clamp circuit 101, 

next stage and is converted to the DC signal. This DC amplifier 102 and gain control circuit 103. Since the 

signal is converted to the digital signal by the A/D video signal is mixed to the window pulse correspond- 



04/28/2004, EAST Version: 1.4.1 



4,689,686 

5 . . . 6 

ing to the photometric part by the mixer 106, only the the photometric mode, so that the ins is set to a prede- 
signal corresponding to the photometric part is inte- termined standard iris value and the shutter : opened, 
grated by the next integrator 107. After an arbitrary photometric interval <|$ puased.tbe 

Upon completion of the integration of the photomet- charges in the vertical direction of the screen which is 
ric part, this integration signal is A/D converted in the 5 independent of the photo metering are removed lnre- 
interval ® and thereafter it is calculated by the arith- sponse to a vertical shift pulse VT in the interval . 
metic operation circuit 109, so that the optimum iris At the same time, the charges of the photometric part 
value is determined, thereby controlling the iris in the reach the memory part immediately before the horizon- 
interval (?) on the basis of this value. The charges tal register. These charges corresponding to this photo 
stored in the CCD during the photometric arithmetic 10 metering are read out for every 1H in the intervals 4$ 
operation are cleared as the unnecessary charges in the and © in response to the drive pulse $rs of the mem- 
interval (§) . Thereafter, the charges are stored in the ory part. After those charges were mixed to the win- 
interval ® in accordance with the shutter seconds and dow pulse, they are integrated and calculated. After the 
then are vertically transferred in the vertical blanking iris was controlled in the interval $J> on the basis of 
interval of the F 4 field in the interval ® . Then, they 15 the calculation result, the photographingis performed 
are recorded on the recording medium in the F 5 field and the recording is done in the interval © . Although 
interval in the interval @ . the iris and the like have been controlled on the basis of 

In this way, in the first exposure control mode of the the photometric result of one time in this embodiment, 
image pickup apparatus of the present invention, the in the case where a good calculation result is not ob- 
charges are stored and transferred for photo metering in 20 tained due to the .improper condition of the initial ins 
accordance with the television synchronization. setting, or in the case where the CCD is saturated, or 

FIG. 7 is a diagram showing the second exposure when photo metering time is lacking, or the like, the 
control mode. Different points from the first mode are photo metering, transfer, arithmetic operation, and ins 
that the charge storage for photo metering is performed and shutter controls may be performed until the opti- 
not in one whole field interval but by use of a part of 25 mum calculation result is derived. Generally, since the 
one field interval in order to shorten the photo metering iris mechanism needs some time to control until the ins 
time and that since the charges of other parts than the is set to a predetermined iris value, in order to calculate 
photometric part have no relation to the photometric the optimum iris value, by controlling the shutter in 
arithmetic operation, the charges at that time are trans- place of the iris, the time necessary for the photo meter- 
ferred at a high speed and the charges of the photomet- 30 ing can be also further shortened. ^ ^ 

ric part are rapidly read out. When the POWER is FIG. 9A is a diagram showing the region of the pho- 
turned on at the end of the interval @ of the diagram tometric part. FIGS. 9B and 9C are detailed diagrams 
in the state whereby the switch MSW is connected to showing timings for the charge vertical shift pulse for 
the side b, the charges of the image pickup part 11 are photo metering, namely, for the pulse in the intervals 
read out at a high speed through the memory part 12 35 © , © and %}) m FIG. *■ . 
and horizontal register 13 and are cleared in the interval FIG. 9A shows the case where the photometric part 
@ . Thereafter, the charges of the image pickup part 20 has the width of 1/6 with respect to the vertical 
are stored in only the interval ® and those charges direction of the screen. Also, in this case, the f rame 
are vertically transferred to the memory part 12 in the transfer type CCD is used as the device. In FIG. 9B, 
interval @ . Then, they are read out through the hori- 40 when the storage interval <|$ for photo metering is 
zontal shift register 13 in the interval © and are inte- finished, the charges in the range indicated at 90 in the 
grated. Thereafter, the result of this integration is calcu- vertical direction of FIG. 9A are transferred to the 
lated in the interval © and the iris control is per- horizontal shift register at a high speed m the interval 
formed in the vertical © on the basis of this calcula- <© and are removed. 

turn result. Subsequently, the charges of the image 45 Since the number of pulses in the interval corre- 
pickup part 11 are again cleared in the interval @ and spends to <17/12).V (the number of scanning lines in the 
the shutter is opened, thereby allowing the exposure to vertical direction), the number of pulses is approxi- 
be executed in only the interval ©. After that, the mately 347 (=245 X (17/12)). 

charges of the image pickup part are vertically trans- Next, in the intervals and © , the charges of 
ferred in the interval © . 50 the photometric part 20 of FIG. 9A are read out at the 

Further, after that, the recording is done in the inter- horizontal scanning speed at the standard television 
val Q in the F 4 field. FIG. 8 is a diagram showing an period. At this time, only the signal of a predetermined 
example of timing for the output pulse from the drive width in the horizontal scanning interval is gated in 
circuit 36 in case of the second exposure control mode response to the window pulse. Further, this gated signal 
shown in FIG. 7 55 of the photometric part 20 is integrated and calculated. 

In FIG. 8, POWER denotes the power supply; VD is Thereafter, in the interval @ , the signal ofthe upper 
a TV vertical drive signal; and Si is a drive pulse group scanning lines of the photometric part 20 of FIG. 9A is 
of the CCD. Also, Apt represents a charge storage and read out in the time period necessary for the control of 
transfer pulse of the image pickup part; <f*s is a charge the iris and the like. Therefore, the fluctuation noise (or 
transfer pulse of the memory part; <f>s a signal readout 60 unevenness) due to the dark current can be prevented, 
pulse of the horizontal shift register; INT an integration Next, FIG. 9C is a diagram showing another embodi- 
pulse- CAL a calculation pulse; IRIS an iris control ment ofthe present invention. In this embodiment, m- 
signai; SHUTTER a shutter control signal; RECORD a stead of reading out the charges corresponding to the 
recording control signal; and WINDOW a window photmetric part for every 1H by the horizontal snirt 

lse ° 65 register, the charges of the photometric part are all 

When the POWER is turned on, the unnecessary added in the horizontal shift register and are averaged, 
charges of the CCD are cleared by the pulse for clear In this case, the horizontal shift pulse <f>s is stopped m 
(CLR) consisting ofthe pulse 4>pj. The CCD then enters the interval @ . In addition, the integrator may per- 



04/28/2004, EAST Version: 1.4.1 



4,689,686 



form the integration for only the interval of 1H in the 
interval @ after that. Subsequently, in the interval 
@ , the sample and hold are carried out before the 
A/D conversion, then the A/D conversion is per- 
formed and the calculation is done. 5 

Also, by supplying the pulses <f>/$and <J>sin this inter- 
val @ , the fluctuation noise (or unevenness) due to 
the dark current can be prevented. 

On the other hand, in the timing charts shown in 
FIGS. 9B and 9C, the signal in the other parts than the 10 
photometric part 20, particularly, in the lower region in 
FIG. 9A in the photometric region is vertically trans- 
ferred at a high speed and is cleared; therefore, the 
signal for photo metering and the like can be rapidly 
obtained, so that this contributes to easy control. 

In particular, since the signal of the photometric part 
20 is also added at a high speed and then is read out in 
the embodiment of FIG. 9C, the signal for photo meter- 
ing and the like can be derived at further quick timing. 
In the case of the embodiment of FIG. 9C, an example 
has been shown whereby only a part of the screen is 
used as the photometric data. However, as well as only 
a part of the screen, the signal charges of one screen 
which were stored in a short time may be all added to 
the horizontal shift register. 

Further, although the charges of a plurality of lines 
were added in the horizontal shift register in the em- 
bodiment of FIG. 9C, they may be added in the line 
near the horizontal shift register in the memory part 12. 

Next, FIG. 10 is a diagram showing a third embodi- 
ment of the present invention. In this embodiment, pho- 
tometric or distance metering data can be obtained by a 
plurality of times in one field interval Tf. In the dia- 
gram, Ti and T3 indicate storage times in the image 
pickup part II, while T 2 and T 4 represent vertical trans- 
fer intervals and in these intervals, the horizontal shift 
pulse <f>$is not supplied to the horizontal shift register 13 
- of the CCD shown in FIG. 1. 

_ Thus, the charges vertically transferred are added in 40 
this register. 

On one hand, T5 and T6 are readout intervals of the 
horizontal shift register and respectively correspond to 
the scanning times of one line. In this way, by perform- 
ing the control of driving by the drive circuit 36, the 45 
photometric or distance metering information can be 
obtained by a plurality of times in one field. Therefore, 
in the case where, for example, the exposure is con- 
trolled by use of the iris or the lens is driven on the basis 
of those respective information, the control of the con- 50 
trolled system can be completed in an extremely short 
time. In addition, even in the case where the condition 
of an object is changed, the invention has an effect such 
that it is possible to immediately cope with the change. 

As described above, according to the present inven- 
tion, in the image pickup apparatus which performs the 
readout operations in both vertical and horizontal direc- 
tions in accordance with the standard television period, 
the readout speed in the vertical direction during the 
vertical scanning interval is set to a high speed for at 60 
least only a partial interval, so that object data regard- 
ing photo metering or distance metering or the like can 
be obtained at a high speed. Therefore, the discriminat- 
ing operation for distance metering, photo metering or 
the like, and the control operation can be executed at a 65 
high speed. 

We claim: 

1. An image pickup apparatus comprising: 
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20 
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image pickup means for converting an optical image 
to an electrical signal; 

readout means for reading out the electric signal 
formed by said image pickup means at a speed 
corresponding to the scanning speed of a standard 
television system; 

readout control means for controlling the readout 
speed in the vertical direction of said readout 
means to be faster than the vertical scanning speed 
of the standard television system with respect to at 
least a partial period in the vertical scanning per- 
iod; and 

image quantity control means for controlling a quan- 
tity of image which is formed in said image pickup 
means by use of the electric signal read out by said 
readout means. 

2. An apparatus according to claim 1, wherein said 
image pickup means includes a solid-state image pickup 
device. 

3. An apparatus according to claim 2, wherein said 
image pickup means includes a solid-state image pickup 
device of the CCD type. 

4. An apparatus according to claim 3, wherein said 
image pickup means includes a frame transfer type 
CCD. 

5. An apparatus according to claim 1, wherein said 
image quantity control means includes exposure control 
means for controlling a quantity of incident light in said 
image pickup means. 

6. An apparatus according to claim 5, wherein said 
exposure control means includes an iris to limit the 
incident light into said image pickup means. 

7. An apparatus according to claim 5, wherein said 
exposure control means includes a shutter to control the 
time of light incidence into said image pickup means. 

8. An image pickup apparatus comprising: 

image pickup means for converting an optical image 
to an electric signal; 

readout means for reading out the electric signal 
formed by said image pickup means at a speed 
corresponding to the scanning speed of a standard 
television system; 

readout control means for controlling the readout 
speed in the vertical direction by said readout 
means to be faster than the vertical scanning speed 
of the standard television system with respect to at 
least a partial period in the vertical scanning per- 
iod; and 

image formation state control means for controlling 
the image formation state of the light incident on 
the image pickup means by use of the electric signal 
read out by said readout means. 

9. An apparatus according to claim 8, wherein said 
image formation state control means controls the dis- 
tance between said image pickup means and said image 
formation means. 

10. An image pickup apparatus comprising: 

image pickup means for converting an optical image 
to an electric signal; 

readout means for reading out the electric signal 
formed by said image pickup means at a speed 
corresponding to the scanning speed of a standard 
television system; 

readout control means for controlling the readout 
speed in the vertical direction by said readout 
means to be faster than the vertical scanning speed 
of the standard television system with respect to at 
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least a partial period in the vertical scanning per- 
iod; and 

discriminating means for discriminating the bright- 
ness of an object by use of the electric signal read 
out by said readout means. 5 

11. An image pickup apparatus comprising: 

image pickup means for converting an optical image 
to an electric signal; 

readout means for reading out the electric signal 
formed by said image pickup means at a speed 1° 
corresponding to the scanning speed of a standard 
television system; 

readout control means for setting the readout speed in 
the vertical direction of said readout means to be 
faster than the vertical scanning speed of the stan- 15 
dard television system with respect to at least a 
partial period in the vertical scanning period; and 

arithmetic operating means for operating at least a 
part of the electric signal read out from said image 
pickup means. 20 

12. An apparatus according to claim ll t wherein said 
arithmetic operating means operates at least a part of 
the signal which was read out at a higher speed than the 
vertical scanning speed in the vertical scanning interval. ^ 

13. An apparatus according to claim 11, wherein said 
arithmetic operating means operates at least a part of 
the signal excluding the signal which was read out at a 
higher speed than the vertical scanning speed in the 
vertical scanning interval. 30 

14. An image pickup apparatus comprising: 

(a) image pickup means for converting an optical 
image to an electric signal; 

(b) readout means for reading out the electric signal 
produced by said image pickup means at a speed 35 
corresponding to the scanning speed of a standard 
television system; 

(c) readout control means for controlling the readout 
speed in the vertical direction of said readout 
means to be faster than the vertical scanning speed 40 
of the standard television system during at least a 
partial period in a vertical scanning period; and 

(d) image condition control means for controlling a 
condition of the image in said image pickup means 
by using the image signal read out by said readout 45 
means. 

15. An image pickup apparatus according to claim 14 
wherein said image condition control means controls a 
quantity of the optical image as a condition of an image. 

16. An image pickup apparatus according to claim 14, 50 
wherein said image condition control means controls a 
focusing condition of the optical image as a condition of 
an image. 

17. An image pickup apparatus comprising: 

image pickup means for converting an image into an 55 
electric signal; and 

control means for controlling said image pickup 
means, said control means being capable of setting 
at least two control modes, 

wherein in a first mode at least a part of the electric 60 
signal converted by said image pickup means is 
read out during a first period which is relatively 
short, and in a second mode such that the electric 
signal is read out during a second period which is 
relatively long. 65 

18. An apparatus according to claim 17, wherein the 
second period corresponds to a period associated with a 
scanning speed in a standard television system. 



19. An apparatus according to claim 17, further com- 
prising record means for recording as an image signal, 
the electric signal read out in the second mode. 

20. An apparatus according to claim 17, further com- 
prising integrating means for integrating the electric 
signal read out in the first mode. 

21. An apparatus according to claim 20, further com- 
prising exposure control means for controlling an expo- 
sure condition of said image pickup means by using a 
signal integrated in said integrating means. 

22. An apparatus according to claim 21, wherein said 
exposure control means includes a diaphragm. 

23: An apparatus according to claim 17, wherein in 
the first mode said control means adds at least the part 
of the electric signal converted by said image pickup 
means, to read out the added signal. 

24. An apparatus according to claim 20, further com- 
prising: 

gate means for performing a gate operation of a pre- 
determined portion of the signal read out in the first 
mode, 

wherein the signal supplied through said gate means 
is integrated by said integrating means. 

25. An apparatus according to claim 17, further com- 
prising focus control means for controlling an image 
focus condition of said image pickup means by using the 
signal read out in the first mode. 

26. An apparatus according to claim 17, wherein the 
second period is long enough to include one television 
field period. 

27. An image pickup apparatus comprising: 

image pickup means for converting an image into an 
electric signal including a charge transfer device; 

first control means for controlling said image pickup 
means, said first control means being capable of 
setting at least a control mode in which a part of 
the electric signal converted by said image pickup 
means is charge-transferred at a relatively high 
speed to be cleared and a remaining part of the 
electric signal is read out at a relatively low speed; 
and 

second control means for controlling an image con- 
verting condition of said iamge pickup means by 
using the electric signal which is read out at the 
relatively low speed. 

28. An apparatus according to claim 27, wherein said 
second control means controls a quantity of the signal 
converted by said image pickup means. 

29. An apparatus according to claim 28, wherein said 
second control means controls an image exposure con- 
dition of said image pickup means. 

30. An apparatus according to cLaim 29, wherein 
said second control means includes a diaphragm. 

31. An apparatus according to claim 27, wherein said 
second control means controls an image focus condition 
of said image pickup means. 

32. An apparatus according to claim 27, wherein said 
first control means is capable of setting a mode in which 
the signal converted by said image pickup means is read 
out during one television field period. 

33. An apparatus according to claim 32, further com- 
prising a recording device which records as an image 
signal the signal read out for one television field period. 

34. An image pickup apparatus comprising: 

(a) image pickup means for converting an optical 
image to an electric signal; and 

(b) readout means for reading out the electric signal 
formed in said image pickup means at a speed cor- 
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responding to the scanning speed of a standard 
television system, and for changing the readout 
speed in the vertical direction of a predetermined 
field to be faster than the vertical scanning speed of 5 
the standard television system with respect to at 
least a partial period in the vertical scanning per* 
iod; 

wherein said readout means repeats the formation 
of the electric signal in said image pickup means 
and the readout of said electric signal a plurality 
of times in one field period. 
35. An image pickup apparatus comprising: 



12 

(a) image pickup means for converting an optica] 
image to an electric signal; and 

(b) readout means for horizontally and vertically 
scanning the electric signal formed in said image 
pickup means in accordance with a standard televi- 
sion system, and for changing the speed of said 
vertical scanning to be faster than the vertical scan- 
ning speed of the standard television system in a 
predetermined period in one field period; 
wherein said readout means repeats the formation 

of the electric signal in said image pickup means 
and the readout of said image signal a plurality of 
times in one Meld period. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,689,686 Page 1 of 2 

DATED : August 2 5 p 1987 

INVENTOR(S) : Seiji Hashimoto, et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COLUMN 1 

Line 36, "small" should read — small, — ♦ 
Line 45, "turn" should read — turn on — . 

COLUMN 2 

Line 54, "tinting" should read — timing pulse — . 
Line 62, "embdiment" should read — embodiment — . 

COLUMN 3 

Line 2, "referred" should read — referred to — . 
Lines 36-7, "processore" should read — processor--. 
Line 58, "an" should read — a — . 

COLUMN 4 

Line 15, "signal divided" should read 
— divided signal — . 



COLUMN 5 



Line 44, "vertical" should read --interval--- 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 



DATED 
INVENTOR(S) 



4,689,686 Page 2 of 2 

August 25, 1987 
Seiji Hashimoto, et al. 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COLUMN 6 

Line 64, "photroetr ic" should read — photomet r ic — . 
COLUMN 7 

Line 24, "be all" should read — all be — . 
COLUMN 10 

Line 52, "cLaim 29," should read — claim 29, — . 
COLUMN 11 

Line .9, "the* should read — said — . 



COLUMN 12 



Line 11, "the" should read — said — , 
Line 12, "stored a* should read 

— signal is stored a — . 0i . , _ , ^ ^ 

Signed and Sealed this 

Fifteenth Day of March, 1988 



Anesi: 

DONALD J. QUIGC 
Attesting Officer Commissioner of Patents ami Trademarks 
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